This study examined structural changes in oocyte and follicular wall during oocyte maturation in Japanese quails. The structures of the germinal disc and the surrounding follicular wall were observed by light and electron microscopy 25, 6 lysosomal enzymes were activated. In the follicle at 1 h before ovulation, the second maturation spindle was located just beneath the surface of the oocyte, and the first polar body was in the perivitelline space. In the germinal disc, the membrane-bound vesicles were swollen and well developed. We suggest that, during the process of early oocyte maturation, the junctions between the oocyte and granulosa cells are disconnected, and factors that promote oocyte maturation may be activated in the germinal disc since the membrane-bound vesicles are developed.
Introduction
In birds, the germinal disc, a thickened mass of protoplasm of the oocyte, is located in the periphery of the oocyte. The germinal vesicle lies in the centre of the germinal disc. It (Olsen and Fraps, 1950) . The maturation of the oocyte is also induced by LH or human chorionic gonadotrophin (hCG) in mammals (Lindner et al, 1974; Tsafriri et al, 1982) and lower vertebrates (Patino and Thomas, 1990 ).
More precise mechanisms of oocyte maturation have been elucidated. A factor produced by the granulosa cells prevents the maturation of the oocyte in immature mammalian follicles (Sato and Koide, 1984; Anderson et al, 1985) . This (Haider, 1990) . In the cytoplasm of the immature oocyte, maturation-promoting factor (MPF), a metaphase regulating factor, occurs in an inactive form. The maturation-promoting factor of lower vertebrates is activated by progesterone or other steroid hormones and plays an essential role in oocyte maturation (Haider, 1990; Motlik and Kubelka, 1990) . MPF has also been reported in the avian oocyte (Mori et al, 1991) . Olsen (1942) 
Results

Light microscope observations
At 25 h before ovulation the germinal vesicle was in the centre of the germinal disc and contained weakly stained nuclear matrix (Fig. la) . The apical surface of the germinal vesicle was flattened against the surface of the oocyte, and the basal surface of it was convex in shape. The follicular wall consisted of the perivitelline layer, granulosa layer, theca interna and theca externa from in¬ side to outside (Fig. lb) . The perivitelline layer was densely stained and located between the oocyte and the granulosa layer.
The granulosa layer was a simple epithelium of cuboidal cells.
The theca interna consisted of connective tissue with fibroblasts and thecal interstitial cells, and capillary sinus (Nishida et al, 1977) distributed throughout the layer.
In the follicles collected 6 h before the expected time of ovulation, six of 11 oocytes showed the early structural changes associated with oocyte maturation (Fig. 2a) (Fig. 3a) . The perivitelline space was formed between the surface of the germinal disc and the perivi¬ telline layer. The first polar body composed of a small amount of matrix and chromatin was located in the perivitelline space (Fig. 3b) Callebaut (1983 Callebaut ( , 1987 . These ooplasmic elements were also distributed in a narrow space between the germinal vesicle and the surface of the oocyte. The germinal vesicle consisted of the distinct inner and outer nuclear membrane and nuclear matrix (Fig. 4b) (Fig. 7) . The inner structure of the granulosa cells were not significantly different (Fig. 7) from those of the follicles 25 h before ovuation (Fig. 4b ).
In the germinal disc of the oocyte 1 h before the expected time of ovulation, numerous membrane-bound vesicles of various sizes were distributed beneath the plasma membrane (Fig. 8) . These vesicles were apparently the swollen structures of the elongated membrane-bound vesicles observed in the germinal disc 25 h before ovulation (Fig. 5) . (Doi et al, 1980;  Johnson and van Tienhoven, 1980 (Gilula el al, 1978) , and the junctions are disconnected during oocyte maturation (Hyttel et al, 1986) . Moreover, it is suggested in mammals that the granulosa cells produce a factor that prevents oocyte maturation (Sato and Koide, 1984; Anderson et al, 1985) . (Callebaut, 1973 
